Establishment of a novel objective and quantitative method to assess pain-related behavior in monosodium iodoacetate-induced osteoarthritis in rat knee.
Pain in osteoarthritis (OA) patients can be present at rest but typically worsens with movement of the affected joint. However, useful assessment methods of movement-induced pain in animal models are limited. Here, we describe the reduction of spontaneous activity in a rat model of OA as an objective and quantifiable behavioral pain that can predict the analgesic activity of a variety of agents following single-dose administration. OA was induced in male Sprague-Dawley (SD) rats by intra-articular injection of monoiodoacetate (MIA), and the joint degeneration was assessed with histologic and radiographic analyses. Spontaneous activities were measured in nonhabituated rats using standard, photocell-based monitor systems in the dark. To investigate the potential of the OA model to predict analgesic activity, a number of nonsteroidal anti-inflammatory drugs (NSAIDs) and atypical analgesic drugs were used. Biphasic reduction of total distance and number of rears was observed during the course of experiment after administering 1mg and 0.3mg of MIA, respectively. We found that number of rears was the most sensitive to MIA-induce OA and displayed the greatest percentage decrease in activity. Joint degeneration was observed with decreased bone mineral density and loss of articular cartilage 28days post-MIA injection. Appropriate dosage of opioids reversed MIA-induced decrease of number of rears indicating that reduction of this vertical spontaneous activity reflects pain-associated behavior. As high-doses of opioids reduced spontaneous activity, the sedative effect can be distinguished from the analgesic effect. Analgesic treatment indicates the coexistence of an inflammatory pain state (early phase) sensitive to NSAIDs and a non-inflammatory pain state (late phase) resistant to NSAID treatment. This study indicates that unlike standard measures of analgesia such as alteration in thermal or mechanical sensitivity, measurement of spontaneous activity is a validated method for measuring the effects of analgesics in rats with OA knee joints. Moreover, the animals require no habituation, and thus behavioral observation subjectivity is eliminated.